The effect of Heterodera avenae attacking winter wheat cv. Talento was studied under controlled conditions. Growth of plants at two levels of infestation with newly-formed cysts (low, 15 cysts per pot and moderate, 25 cysts per pot) was compared with that in an uninfested control. Growth stages in decimal code and yield parameters were recorded.
Winter wheat is an important cereal crop in Spain, where it is cultivated mostly under dryland conditions. Under these conditions its yield is low (average 2.19 t/ha) compared with that from irrigated land (average 4.09 t/ha) (Anon., 1989) . Heterodera avenae is the most important parasitic nematode pest of these crops in Spain and is widespread in all cereal growing areas. The yield losses it causes are difficult to evaluate in field trials because of variations in initial nematode density, soil type, interaction with fungal parasites, weed competition, water stress, etc. (Meagher, 1982; Rivoal & Sarr, 1988; Stanton & Fisher, 1988) . The present work was conducted in a glasshouse to assess the influence of the parasite on the growth parameters that govern wheat yield.
MATERIALS AND METHODS
The experiment was carried out in the glasshouse from December 1990 to June 1991. Seeds of winter wheat cv. Talento were germinated in a moist chamber and planted singly in a 7 1 pot containing 6 1 of sandy-loam soil that had been sterilized by dry heat ( 160°C). Newly-formed cysts of H. avenae (ca 269 eggs/cyst) were added to the soil at the same time. Pathotype Ha22 was selected because it had the highest percentage of emergence and it is the least sensitive to temperature of the three pathotypes described from Spain (Sanchez & Zancada, 1988; Zancada & Sinchez, 1989) . Three different treatments were used: density 0 (Do) was uninfested and served as control; low density (Dl) was 15 cysts per pot; moderate density (Dm) was 25 cysts per pot.
The cysts in the inoculum were placed inside a small, 250 pm mesh nylon bag in order to separate them from any new cysts which formed. Pots were fertilized with 3 g of granular NPK (8:15:15) and watered when required.
Thirty six pots comprising twelve replicates of each treatment were placed randomly on the centre of the bench and 20 others were placed around the outside as guard plants. They were maintained for the seven months of the experiment with air temperature recorded daily (6.5°C to 22°C from December to March and 12°C to 29°C from April to June).
Growth stages (Tottman et al., 1979) were recorded from the time the first plant displayed complete anthesis (stage 69) and from then on twice weekly for every pot until the last one reached stage 92 (caryopsis hard, i.e. not dented by thumbnail). Plants were harvested on 19 June. After measuring their height, whole plants were packed in paper bags and dried at 70°C for 24 h. Total dry weight, straw dry weight, number of ears, ear dry weight, number of grains per ear, kernel weight and 100-kernel weight were recorded for each head and pot. Harvest index (grain weight/total dry weight) was calculated from the data for each of the treatments.
Data were subjected to an analysis of variance (ANOVA) and mean comparisons were performed using monovariate analysis (Student's t test).
RESULTS AND DISCUSSION
Yields differed between the three treatments (Table I) . With respect to the control plants (Do), the low density of cysts (Dl) reduced ear dry weight, the number of grains per ear and 100-kernel weight, the last named being the Means (t standard error) within files followed by same letter are not significantly different, Student's t test (P = 0.05). Do, control plants; Dl, low nematode density; Dm, moderate nematode density. F, analysis of variance, significance of differences at P = 0.05 (*).
